Influence of the estrus cycle on the discrimination of apparent neuroactive steroid site subtypes on the gamma-aminobutyric acidA receptor complex in the rat.
Estrus cycle-related changes in gamma-aminobutyric acid (GABA)A receptor complex (GRC) sensitivity to modulation by reduced progesterone metabolites is suggestive of a possible mechanism for maintaining brain homeostasis in the presence of fluctuating levels of these neuroactive metabolites. In addition, certain endogenously occurring pregnanediols are selective for apparent neuroactive steroid site subtypes discriminated by the progesterone metabolite 3 alpha-hydroxy-5 beta-pregnan-20-one (3 alpha,5 beta-P) on the GRC. Thus, it was of interest to evaluate the influence of gender and the estrus cycle on the ability of 3 alpha,5 beta-P and its 20-reduced analog 5 beta-pregnan-3 alpha,20 beta-diol to differentiate neuroactive steroid site subtypes. Neuroactive steroid modulation of [35S]t-butylbicyclophosphorothionate ([35S]TBPS) binding to the GRC in rats during estrus, diestrus and after ovariectomy (OVX) was measured in washed cortical P2 homogenates in the presence or absence of exogenous GABA. During diestrus, the inability of 5 beta-pregnan-3 alpha,20 beta-diol to allosterically modulate [35S]TBPS binding in the absence of GABA coincides with the inability of 3 alpha,5 beta-P to modulate [35S]TBPS binding with high potency. In contrast, the addition of GABA to the assay produced high potency inhibition of [35S]TBPS binding by each steroid. Remarkably, although findings in diestrus and OVX homogenates were no different from those observed in males, the proportions and IC50 values of the two sites discriminated by 3 alpha,5 beta-P in [35S]TBPS binding assays during the estrus phase were significantly different from male, OVX and diestrus rats.(ABSTRACT TRUNCATED AT 250 WORDS)